Scaffold Search User Guide

(9/28/2020)

Introduction

IMG has developed a new Scaffold Search feature under Find Genomes (Figure 1). Similar to
other new search functions in IMG, the new Scaffold Search feature allows IMG users to
perform quick search using IDs, or to search IMG scaffolds using a more advanced query
builder.

'}ﬁ Scaffold Search

Scaffold Search allows you to find scaffolds in selected genomes.

Quick Search ‘ Advanced Search Builder

Find genes by keyword or substring

« Please use "Search Parameters” to refine the search.
o Search Parameters: Search by ID - for single or multiple comma separated values.
o Search Parameters: Search by Name - for single keyword search {applicable to isolates only).

Y Search Parameters
Search by ID (list) Search by Name
[ Scaffold ID v|[— v

Reset Search

Search History

« Cart data could be lost when logging out or closing the browser, but can be saved into your workspace.
« For examples, view public list to save the selected into your cart.

Select Time Query Search In MER-FS Metagenome

Quick Search

Quick search allows users to search scaffolds using IMG scaffold IDs, external accessions or
scaffold names. Note that metagenome scaffolds can only be searched using IMG IDs.

Example 1:



Suppose a user is interested in finding a scaffold with ID “SRS018774_WUGC_scaffold_235" from
HMP study, but does not know the corresponding metagenome OID. The user can simply use
the Scaffold ID search option in Quick Search:

T
T
Scaffold Search

Scaffold Search allows you to find scaffolds in selected genomes.

. Quick Search ‘ Advanced Search Builder
Find genes by keyword or substring @& Examples

« Please use "Search Parameters” to refine the search.
o Search Parameters: Search by ID - for single or multiple comma separated values.
o Search Parameters: Search by Name - for single keyword search (applicable to isolates only)

|SRS018774_WUGC_scaffold_235

¥ Search Parameters
Search by 1D (list) Search by Name
|Scaﬂolc||:> v” o

Reset Search

Enter the scaffold ID in the blank, and click the Search button, the following result will appear:

Scaffold Search Results
Filter: Scaffold 1D
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Filter cohmn: [ Scaffoid 1D ~| Finerfted v [ | [LAeeyr |
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The user can select the scaffold and add it to Scaffold Cart for further analysis.

Advanced Search

Advanced Search Builder allows IMG users to form a more advanced search using a
combination of any of the following fields:
e Scaffold Taxonomy
o Domain
o Phylum
o Class



o O O

o

Order
Family
Genus
Species

e Function IDs

o

o O O 0O O O O O

o

COD ID (list)

KOG ID (list)

Pfam ID (list)
TIGRfam ID (list)
SMART ID (list)
SUPERFam ID (list)
CATH FunFam ID (list)
KO ID (list)

Enzyme ID (list)

IMG Term ID (list)

e Function Names

O O 0 O O O O O O

o

COD Name

KOG Name

Pfam Name
TIGRfam Name
SMART Name
SUPERFam Name
CATH FunFam Name
KO Name

Enzyme Name

IMG Name

e Scaffold Statistics

o O 0O 0O O 0 0O 0 0O O O O

Example 2:

Scaffold Topology

Scaffold Nucleotide Length
Scaffold GC Percentage
Scaffold Read Depth

Scaffold Gene Count

Scaffold CDS Gene Count
Scaffold tRNA Gene Count
Scaffold 5S rRNA Gene Count
Scaffold 16S rRNA Gene Count
Scaffold 18S rRNA Gene Count
Scaffold 23S rRNA Gene Count
Scaffold 28S rRNA Gene Count
Scaffold other rRNA Gene Count



Suppose a user has two marine microbial communities from Delaware Coast in the Genome
Cart (IMG taxon IDs : 3300000101, 3300000116):

Genome Cart

Upoad s s Save

Group Genome Cart by Phyla

O | Scaffoids will not be sdded into cart for very large genomes.
Only scaffolds (assembled data only) of selecied MER-FS genomes can be added into cart

Add Scaffolds of Selected Genomes to Cart Toggle Selected Select All Clear All Remove Selected
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' Coumn selsctar | | seectPage || Deselect Page |
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Marine
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from from Delaware MO Eardy Institute (JGI)
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To find all scaffolds with both 16s and 23s rRNAs in these two metagenomes, the user can use
the Advanced Search Builder with the following two conditions:

e Scaffold Statistics -- Scaffold 16S rRNA Gene Count * (Range) >= 1
e Scaffold Statistics -- Scaffold 23S rRNA Gene Count * (Range) >= 1

Then add both metagenomes in the cart to search.



| Quick Search || Advanced Search Builder
= |

If tmed out while running. plaase take the following measures: 1) Make choice of ‘Selected Genomes' instead of A4 [salates’ 2 Reduce the number of
sadechon for Seiscled Senomas’

Find Scafis by constructing 3 query using keywords, substrings, and ANDVAND NOTVOR operators. © Examoles

The "AND' AND NOT' query operaton(s) that combing buder Enes will ba procassed sequantially.

Range gueries enabied with keyword ‘1o’ indicate range searches

For example, inpul 1 o 1000 in tha field of Scaffold Statistics-=Scatfold Nucleotide Length will retreve datasets collecied af length betwaen 1 and 1000,
« Mathematical eperalors >=, » < <='can be applied 10 a range search.

Far example, npul “<=1000" in the feld of Scaffold Nucleotide Length will retneve datasels collacted af length of kess than 1000

Use builder line Scaffold Statistics-=Scaffold 165 rRNA Gene Count to retriave 165 Sequences, or similarly other rRNA sequences of interest.

+ The maxmurm number of bullder lines is limed o 5

= Click on “Evaluate Cuery” button to see the results of each specific subguery and the averall count. Click on "Saarch”™ bution 1o see the overall results.

®

"

| Seafoid Statistics ~ || Scalioid 165 rANA Gene Count * (Range) » ||»=1 |E| Remave

[AND || Scalold Statsiics + || Scafoid 235 rRNA Gene Count * (Range) +|[»=1 |E| Remove

[+] Ada new buitger line

Search in: @ Selectid Genomes ) AN Isciaes

w Tt folal Siction for “Selectod Genomes” can only be less than 50 msagenomes.
« Thare could be a significant detay if more than 1000 penomeas selected or if “All izolates’ salactad.
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Add > Marina microbial communities from Delaware Coast, =
Saarch for |-ter.'.er 2 genome name lo search

Maring microbial comminites trom Delaware Coast,

MER-FS Matagenome: | Aszembled W

Constructed Query: Usa the builder above lo craats search query

Reset Evaluate Query | Search

Click the Search button, and the following result with 91 scaffolds will be displayed:



Advanced Scaffold Search Results

MER-F§ Metagenome: assembled

Query:

(Scaffoid Statistics - Scafiold 155 rRMA Gene Count * (Range) [ >= 1 [) AND (Scaffoid Statistics - Scaffold 235 rRNA Gene Count * (Range) [ »=1])
Selecled Genomeg: 2

+ (Scaffold Statict
= (SCafiold Stats

~ Scaffold 168 rRMA Gene Count * (Range} [ >
- Scaflols 235 IRNA Gene Count * (Range) [ >

Final Combination: 91 couni(s)
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Again, scaffolds in the result table can be selected to add to the Scaffold Cart for further
analysis. The user can also add any additional attributes in the Table Configuration and click the
Redisplay button to add the additional fields to the table display.

Example 3:

Suppose the user is interested in finding all scaffolds in the same two metagenomes satisfying
the following 3 conditions:
e Having genes annotated with either pfam00543 (P-II - Nitrogen regulatory protein P-II) or
pfam00909 (Ammonium_transp - Ammonium Transporter Family)
e Scaffold lineage assigned to the Proteobacteria phylum
e With length greater than or equal to 10,000 bp

The user can use the Advanced Search Builder with the following 3 builder lines:
e Function IDs -- Pfam ID (list) *: pfam00543, pfam00909
e Scaffold Taxonomy -- Phylum: Proteobacteria
e Scaffold Statistics -- Scaffold Nucleotide Length * (Range): >= 10000

And add the 2 metagenomes to search.




[FunctioniDs v |[Ptam 1D st - v [pram00543, piam00909 |[- ] remove
[AND v || scaffold Taxonomy v || Phylum | Protecbacteria |E| Remove
[AND || scaffoid Statistics v || Scaffold Nucieotide Lengtn * (Range) | [>= 10000 |E| Remove

[ +] Add new builder line

Search in: @ selected Genomes O Allisolates

« The total selection for ‘Selected Genomes' can only be less than 50 metagenomes.
« There could be a significant delay if more than 1000 genomes selected or if 'All Isolates’ selected.

Sequencing Status Domain
| All Finished, Permanent Draft and Draft v || Genome cart v | Selected Genomes
@ List() Tree (] 2 selected

Add > 3300000101 -
Search for: |<er:ter a genome name to Search>

3300000116
= = Add All >»
Marine microbial communities from Delaware Coast, sample from Delay ~
Marine microbial communities from Delaware Coast, sample from Delay

< Remove

<< Remove All

ETS—

Constructed Query: (Function [Ds - Pfam ID (ist) * [ pfam00543, plam00908 ) AND {Scafiold - Phylum [ Pr ia ) AND (Scaffold Statistics - Scaffold Nuclsotide Length * (Range) [ >= 10000 1)

Reset | Evaluate Query Search

~ Hide All Categories

The result shows that 68 scaffolds satisfying the condition:

Advanced Scaffold Search Results
MER-F5 Metagenome: assembled
Query:

[Funcﬁlm D5 — Plam 1D (&31) * [ pfam 00543, pfam00803 1) AND (Scatfold Taxonomy ~ Phylum [ Proteobacternia 1) AND (Scaliold Stalistcs —~ Scaffold Nuclrolioe Length ™
(Range} | == 10000 ]

Selacted Ganames 2
+ (Function IDs ~ Pfam ID (kst) * | pfamD0543, pfamD0B08 |): 1082 countis).

» (Scaffold Taxonomy —~ Phylum [ Protecbactena i 350555 count(s). (Earber results channelied into this search )
» (Scaffold Statistics — Scaffold Nucleotide Length * (Range) [ == 10000 |ic 7375 count(s). (Earfier results channeiied into this search. )

Final Combination: 5% count{s).
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Example 4:

Now suppose the user wishes to find Proteobacteria scaffolds with length greater than or equal
to 10,000 bp, and having annotated with both pfam00543 and pfam00909. Since IMG does not
allow users to add the same condition filter more than once, the user will have to perform the
searches twice: once with pfam00543, and the other time with pfam00909. After each search,
the user will have to save the result to a workspace scaffold set, and then get the intersection of
both scaffold sets at the end to get the desired result.

However, the user is smart enough to figure out that he can use Pfam ID (for pfam00543) and
Pfam Name (for pfam00909) to achieve the result he wants in a single query. That is, the user
uses the query builder with the following 4 builder lines:

e Function IDs -- Pfam ID (list) *: pfam00543
e Scaffold Taxonomy -- Phylum: Proteobacteria
e Scaffold Statistics -- Scaffold Nucleotide Length * (Range): >= 10000
e Function Names -- Pflam Name *: Ammonium Transporter
Function IDs w P:a_rn D ssh v plami0s43 D Ramove
T\NE} « || Scaffold Taxenomy w || Phylum Froteobactena |:| Ramove
AND ~ || Scaffold Statistics v Scaffold Nucleotide Length * (Range. w | (= 10000 |:|Rgmm
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| + | Add new builder line

Searchin ® Selected Ganomes Al Isolates
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» There could be a significant delay if more than 1000 genomes selected or if “All Isolates’ selacled

Domain
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Sequencing Status
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Constructed Query: (Funclion ID% - Pram 1D (kst) * [ pfamOQ0543 [) AND (Scaffold Taxonomy
Name * | Ammonium Transporter |}
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Reset Evaluate Query

After adding the same two metagenome to search and click the Search button, the result shows
that 19 scaffolds satisfying the search condition:




Advanced Scaffold Search Results
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Search History

All the scaffold search history will be recorded in the Search History section in reverse chronicle
order:



Search History

» (Cart data could be lost when logging oul of closing the browser, bul can be saved into your wokspace
+ Forexampies, view pubBc st to save the selecled into your car

MER-FS

Selact Time Cuery Search in Metagenome

(Function 105 — Pfam 1D (list) * [ pfam00543 ]} AND (Scaftold Selected
Taxonomy - Phylum [ Proteobactenia ]) AND (Scaffpld Statistics  Genomes,

2020009724 14:13:43 assembled | Reconstruct Query | | Search |

— Scaffold Nucleotide Length * (Range) [ »= 10000 J) AND 2
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Selected
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Save Selected to Workspace Select All Clear All Remove Selected

Save to Workspace

Search history is like analysis carts: Any queries shown in the history could be lost after users close the
browser, and users can save the data to Workspace.

To save any queries to workspace, simply select the queries and click the Save Selected to Workspace
button. To view the saved query, go to the Scaffold Search History submenu under the Workspace
menu item.

Reconstruct Query

The Reconstruct Query button next to each query allows users to view and to revise a previously
constructed query.

Rerun Query

The Search button next to the Reconstruct Query button allows users to rerun a previously constructed
query.



